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ABSTRACT .., ..

e·

The paperpresents the results of phytoplarikto'n 'observution~ per;;':' ,.
formed in the South0rn Bal'tie' Seu during Oot~ber'1992, und ~11areh ,',
1?93. During the observation period 115 speeies and intraspeeifie :' '

. . '.' ..

taxons belanging tri 6 sections undonegeneral·groupof Flagellatu.
Maximum number of speeies was,observed in:Oetober (91 speeies and

, '

subspeeies). In Oetober the researches ~ere perf0rmed d~ring the
extinction period afterthe fall peak ~f phytoplanktdri,developmellt.
During the a~~ve period the bulk of phytopl~nlcton ,consisted of

, ,

Flagellata, Diatoms, Protoeoeetieae, Baeillario2hyta, ChrysophYta,
Euglenophyta, as weIl as Cyanophyta o.nd cr,yetomonadinae. In'March

,diatoms predominated in'phytoplan1~tonalgae and Seeletonena costatUlJ!
predominated among the latter. The major phyt~plankton aggregations ~

was observed in the layer of 0-25 m. lIowever, whilo' in 'fall the major
vegetation oceurred in the layer of 0-5 m, in spring the depth of
the peak abundance indices ohifted to 25 m. As a ~ule. thc spr,ing
intenae development of phytoplankton is observ.ed iri tho ,eonstal
zone.llifnll thc zone of aetive vegetation extended into tbe open
sea. Algae devcloprn,ent and distribution.lndico.ted thc organie pollU­
tion of thc sea, partieularly in thc eoastal zone ßouthwardn of
56°\,/.
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INTRODUCTIOn

At present the pro~lem of the Baltio Sea pollution due to

anthropogelli.c impact· 1s considered one of the most serioue
e6~logic~1 problemb.

Monitoring of seasonal phytopla~ton development in tho Baltic .

. Sea. 1s a purpose of complex researohes performed bY"AtlantIURO
intho South Baltic Sea (Semyonova etaI., 1993).

i.iJ\'rERIAL AND METHODS.

Two complex surv~swere carried out to study phytoplankton,
one from 23 Oetober to 4 November 1992 und 'the .second trom 2,1 .

to 21 March 1993e

Sampling was pertormed \Vi'th bathometer from the depths 'of 0,·5,

10, ·25, 50,.75 and 100' In. Sampies were thiokened \'/ith' one-stago' .

reverse filtration through anuclear filter with pore diameter
of 1 N ., and.were subseguentlyfixad in 40% 'form~lino, neutrdlized.

W • .

,"11th KOH (Kiseliev, 1956;' Semyonovo., 1985, Sqrokin,' 19.75). :Identi-
!ication und ,count of o.lgao \·iUS perforrn~d us1zig, a. micr~scope ' '"

ona gl0.8s plute ·in U drop otO.05 cub .. cm iri .volwnse During ....
material treo.tment ·a.lga.e were counted to calou1a.te average' volume ....
by menus ofc~mpurison of. 1iva .fo~ms to oimp10 ge()m~trical;.. : .'

. ~ '.' .

'torms (Kis.e1iev,·1956). Biomass wa.s estimated by moQ.l1s, of speoies
nbundanoo mu1tiplying by:its···average voiume. In spaoies:' of: '. .

Cyanophyta g~oup the nwnbe; ott;ichome's and colonies' \~ia.s count..:.:-·.

. ed; innalgaeof P.p.SconecieD~us.Coelastrum,Pedio.strum belonglng
. " '. . . .' . . ' .. '.'" ..~ .' , ..... "

to Protococcinene clo.s~ o.nd Chlol'Ophyto. grl)up tne nwnber. 04;'" ->' '.:
. .'. . , '. '. . . ." ( . ~..~ ~',. .

cenobies was. counte·d., i11 others ~ the 'oall number~"Totally 411: '. : . ::'.

sam;l~s ware oollec·ted durillzinvestigo;{;!on pariod. : Main pal.~ain~t~rs,:'.·
of phytoplankton dave10prnen:t .wore ,estimatecl o.tcomputor :EC-.1033<.,=, ,=.,

'. RESULTS AND DISCUSSION

During theobserva.tion period spaoies c9rnpos:i.tiouof tl1e Ba.l~·io:· . .'
. ,.' . . .', ..... :

Seapbytoplnnkton was representod by 115 species und intraspecies ..
. taxons. balongiilg 1;0 6 orders o.nd ~9. complox· group of Flagallä.tao..·
.(Table . 1). The' bulk' of'. flo11 istici s~ac'l;rum'consiste'd ~iChJ.o;o~::~ -: '.' .

phyta'(36 ape·cioo. and varieties) ,Pyrrophyta. (28 s"iJecißs a~d":', :,;' <';
, . " . • ' ....,. I

vnrietiea),' BacillarioplJ.Yto. (24 speoie.s und variet;loo)'and Cyano,':' :: I

phyta (11 spocieo and vo.rio·t·ios) 0 Otller' gr'oups l~el"e represen~od
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by leos number of taxons. The maximum qualitative divcrsity

within ehlorophyta .'10.0 observed, in thc elass of Protoeoceianeae

(29 speeioo and varieties)", within pyr~'oPhYta - in PerJdineao'

(25 speeie~ und varieti~s), and wi thin Bacilluriophyta - class'··

of Centriceao (19 t:lpocies and varieties). The most diversified

apec,ies we~e Sc~nedesmus inProtocoecineae elass, Gym~odin'iui:l
and Peridinium in Pcr~dineae class, Chaetoceros in Centrioaea

class. During the observat~on period divcrsity a~d ratio of taxo~

,nomic groups was changcd. Thus maximum algae !lumber was observed '

in Oetober (91 zpecies und varieties). In respect of,speeieß num~

bel" Protocoecinoae predominatcd during the peri~d (26 apccioo'
und. .varicties), followed by P.eridi~eac (18 speelos' end varietics)

and Bacillariophyta (14 speeies und vurioties). In i'..~areh the .
, "

total species m}Jnber decreased by 1.6 times. Bacillariophyta
..' . .

(17 species und variaties), Pe~idineae (12 species andvarieties)
, .

und Protococcinene (11 .specfon .and va.rieties) prodominated :
qualitatively.

, ,
, ,

In fall quantitative indices o~ phytoplanAton were dcfined by

. ,dovelopment of COBc'inodiscus granii GouSh, Cyclotclla cOl.ltn (Ehr:)'
Kütz, 1'\lagellatae, Ocx:;-/stis submarina Lagerh. , . Kirchneriollo.' " .' ,

irregularis (Smith) Korschik., Eutreptia lanovii 'Seuer, DinOEhysis.,;:
acuta Ehr., Goniaulax catenata(Lov.. )Kof., Aphanizomenon'flos-' '
aguae (1.)' aalfs, Microc~rstis pulveroa (Wood), Forti cm.;Elenk. , ..

CrY12tomonas baltica (Karst. r Butch., cr.yptomonaspelagfca(Lohm),
Butch~', while in spring major species werc Scelotonema costa'tUm

,iQrev.)Cleve, ThlÜassi0sirabaltica (Grun.. in Cl.et Grun.)Ost.','· "
" .

Coseinodiscus granii G.ough, Gonip.ulax catenata (Lev. )Kof. i '

October' survey showod thnt during observatioriiJorlod' phytopl~nkton' ':: '
was. in the sinte' of postmaximum full.developm·ent (NikoJÄy.eV,' 1985). ,-;, .

A' ~,egetation level p~f phyt6plankton was not high, ~verag~d'to'; ' .. : ..

,.19.'857·mln.cells o m-3 ,(Tabie 2). High algae. a.bunde.~cewas obse~ved.:·i
only in south':'western part of the invest~igation are'a (91.66mln~.

cells-m-3, Fig.: 1A)." In ('ther parts Of ~na.abunda.nce indices: :
, ."',' " ," . ,'-') " "', " '

varied from 4.48to 40.02 mln.cells·m '~ ~n the coastalarca
. southward of Kl~ipeda th~'abu"ndance va.lue· wa~ .b~l:"w 9~02 mln.. ~;ells~in~J.
Eesides, 2 l'oeal1ties of poor, ph.ytoplankton.'deve"loPJ1lent :were" fOl~d ....

in the,northern and westernparta of' the investigation area. .
• o·
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In October total phytoplankton abundance was ·represented·by,.
'. .

, Bacilla:.·iophyta, lnagellatae, Protocoq~i:neae; Euglenophyta;
Chrysophyta, Cy~nQphyta and C~yptomonadinea.

In Baoillariophyta. the cella numbe...• varied, trom 1.2 to 14.2,mln.'
celI8.m-J~ A~erage abundance amounts to 4.6 mln.cells m~3'or

20.2i'~ of total phytoplankton, Peak abundance WaS observed 'off'
. .' . " . . .'. .. . .

Venspils (Pig. 1B). Vegetation of Diatomes "vas p.efined by develop-
, ment of large-sized Coscinod1scus granii Goug~.an~ small~size~

C~clotella comta (Ehr.) Kütz.

Uülike Bacilla~iphyta, distribution cf F~agella.tne i8 chAracterized
.. by relative unrcgularity (Fig. 1C). Algae qet·elopment 'was '
weak (0.2-9.79 mln. eellsom-J ), oxcludin.g south-:-western par.t of··

• thearea v/here a hi3her abundance was observed (73.5 mln. ",ells~m"';'3)
assoeiated to the loeation of total ph~toplaructon peak abundance~ ,

Development of Chrysophyta, Protocoeeineae and Euglenophyta was
1.5 times less than that of Bacillariophyta und Flagellatae.
Their average abundance was 2.39~ 2.28 and 2.24 mln., cells~m-3,
respectively(Fig. 1 D, E, 1).

Cyanophy~a and Cryptomonadineae eontributed the total abundance
insignifieantly. In average Cyanophyta represented 9.4% and
Cryptomonadineae 8.1% of total phytoplarueton abundance. Average
eells nu~bcr a;nounts to 1.8 end 1.6 mln.e·ells-m-3 rospectively.
Distribution was extremcJy unregular. Total phytoplankton biomass. ,

riad relativcly hieh.

Average biomass was 879.845 mg.m-J (Table J). Algo.e 'bi0T11tlSS ....

inereanoo above a thousand mg.m-J was observed·in tho contral '
sea area (Fie. 2A). The maximum seo. phytoplankton biomass
CJ.2gJ m-3) mis observed in the same aren.

Unlike abundance, thc total aleee biomass almost .entirelY
depended on :tsa.cil1ariophyta distribution (Fig. 2B), constituteu '. I

in average 790.059 mg~m-3 or, 89.8,; of the total bio!nass. Coucino­
discus granii Gcugh VlaS thc mos t a.bundant (99;~ of biomass ) sP~c~cs.

within Baclllariophyta (:Pig. 2C) ~ JJurge cuncentrutionq 01 Bacilla­
riophyta were observed in the central part of tlle urea,. similar
to the total biomans of phytoplankton. Peuk vuluQn' (up to J.i9g. rn-J

were found inthe southern part. In October high abnndo.ilce.indiees
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cf ,algae ware faund-in the layer cf 0.5 rn witWmaximum at ...
:> m dopth (}t'ig. JA, B, C, D, E t ,I"; 4A t B,' C). . .~'" ,

•

• ß • ',_.

In l'.~arch phytoplankton development inoreased by 2~ 7 itemo ao~:": '" "
compared to tha.t in Octoher which was mainly stip'ulated ,by":alg'ae',',:': ' :' '. . . '. ." - . . .' ' ..
vegetu.tion w,i th 0,' coO,stO,l urea.. Total phytoplankton abündance',::>':' . ',::; ,- ,
varicd from 7.08 to 172.28 mln. cbll~.m-3. fJaximumabuhda'hc·o:'-,..;'äs·; .. ,' .

obse'rvod off thc Baltic Spit (Pie;. 5A). A patchot 'hi~il"'~b'~ndriiic~,"~'::.
Cup t'o 124.1 mln. c'ell~"m-J) was f~und '~i'f' the village' o'r :Do::r:;~:Jl~6Yh.'·':,

,Major phytoplankton ccric~ntra.tiono (~bove 50.0 mln. c~lls'rn~'?r.:"':."·'
occured in the coastal zone.' , In .tho n~rt'h of the a~ea "t6ta:{'< '. :, ~' <-
algae abundance wo.oabout 7:·1mln. colls-rn-3• .. .. : ',~>".'-:.<:: ..... ;
Bacilariophyta conotitutod' 75,.14% (,f ,tho ,total Phytopianr:ton/-">:, ,:'
abundanco. Average algae abundanco' approached 39.73 mIn. 'collo· m~?: ..
while absolute indices varied irom 6.18' ,to.159. 22 mln'.·' coll;~'I~~3.,'
In' general spatial' distribution of Bacilla.riophyta W~EJ sinti.lä~·: '~., "

. to' the tot~l'phytopicinkton distribution, (:&'1g~ SB)'.' High' c6n'6b~tr~:", ,."
t,ion~ (above 50.0 raln~ cells.m-3 ) oi Bacillariophyta·sf.milar:"'.'::·">·-:"··
to .the total abundanco, occured VIi thin' 'thc co'as'tal z'one' \';'hi,lo'; ,." .~'" '; .::,..

,the peakabundance .(159.2 mln.· colls -m-.~) was: ~bserved' off. the'-:':',,::": ': ",
. . . .' . - . . ,. . ..' . -.. . '.- ~ ... '- .. . ' "". .. .

Bal~ic Spit.Algae had a'typical seu distribution. High'e.bündance, "
was observed near the coast. In the off-ßhor'e ··are~~.' t'he" a.bund~~ce '.
vlas.decreasing gradu~llY. Within .Bacill~riOphyt~ the' 'small-6e'ii': "
S~eletonema 'cootatum (Grev.) eleve, predominated: (av~;~ge·a.bun:" ". '. .

dance 19.81 mln. cells; m-J)'. -NorthVlurd ~f th~ BaItic'S'ea'thel~t'ter.
species deve'lopmont gradually decreased' from' 85"8mln.cell~"~~?,',-:,

e' to' 0~4 rnln~'collstrn-3 • IJ:henorth-western part ofthe area' r~prtJs'~rits
the oI?-ly'e~cvption (J4.9'mLlecel1s.m-J ) •. ',. ' ... '.,':. ',' ':.<""<:', .,

. Bosides' Baciilariop!lYta, Peridineae' also' cont'r:!,biited, c~ris~d~r~bi:l':. :.,' ',;
the total ·PhYtoPla.nkton aburidance :within individua.l !,a:;'e'a.s.:(irorri·:·.:,,' ':'.!
0;44, t~ 24.02' min.cells· m-J).· Average' aoundariöe of :th~ i~t't'e~,~,:':<:"::"-:::,'~i

" -.~mouiit~d to 8.5 mnl.'cell~.~~3•. Vegita.t·ion·of.p~ridinee.e''(Fi6~5c)·,,<.:.' ~":.
, . was' ·almost· entirely' defined by: the' JeyeloP~~Ilt··o{ Antarcti,~:sp~~i~~'~'::~

of- Gonlaulax catenata. (Lev. )Kof ~ v:ith ~ver~ge 'ab~d~ri'c~:"7:~6:min:~->,-',':",,
. 'cells.'n-J•· -' . , ,';,. ":',:":: ,:':'.',-,

........ # .'.:.:~ --'. ~ ." • ... ' .. - • -~.

: Since: in' f,{a,rch unliko octohe;, mainly .midJle-=: ~nd ::sma.ll":,,sfze~igae:·:~:,'" ,:'
predornino.ted' in phYtoPlankto~, .~verag~, weight·ed.Jöf~~.:6:{<ci~1.i~:-~~·~"::',:·::'
'"Vas' almost '10 tirne3 less than' tha.t· iriOctobEH~''',:rt<resiiited:;"ü( ~,,:.-:. :..':":

• 0' ' " ,~".,',;-' ';-. - ~ " '" '

~ .""'".. . .. .. -'.

. I,
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decrease ~f both absolute' Cup to 680.0 ~g'~~-3)' ~d ave;rage biomase .
~ (209.8 ~!1g.m-3). A.t, the ba.ckground otrei{ltivel~, regula.r, (trom '
100' to 500 mg.tn-3 j distrlbu~1C:n'(Fig. 6Ar the 'areaofftheBaitio'

.Spit '\~as characterize·d.by· high hio"'\ass-:-~oncentra~ions'(681.3mg.m-3 )

. In the central and north-west~rnar~~sindi~ea'dec~e~sed 10' .
83.9 m~.m-3 and, 58.) ~g.m-) respectivelY. '" .'

Total phytoplankton biomase distribution dependedon development,
of dominated species such as Ba~illariphyta ~ith'a~erag~bio~ass
'of124.67' mg.riI-)or 59~4% of the 't6ta.l bio~ass·. :Pe~idineaew1th ..::. ':
average biomass of.59.83 mg.m-.3corltributed c~ris"iderabiy"thetotal'

'. ' •.

biomass .'
. ,

Major concentrat'ions of Ba~illariophyta (äbove' 100.0 mg.m-~)'were

fo'xnd along the coadt and north-eastwards df. the const(Fig. 6B) •
In the .a.rea off the Balt:ic', Sea the peak' biomass (573.2 mg~m~))"
VI'as observed. It shoUld' b'e notedthat 'while irt' coastal zone '

Bacillar:i;ophyta biomass depended malnly on, de'veiopment :of Thalas':"

siosira baltics. (Grun. inCl.etG~uri.J ·Ost'., ,:"irl"'theno~th~easter~
part of open are~ i t was' defined by vegetation ',Of Co~~iriodiscus:'

granii'Gough.

Blomase indices of Peridineae var.ied from,1.5 to,> 17.3.6 mg~m-.3.·,':~
Biomas~ con?entration~ abo,ve 50.0 rr.e;.m-.3 oc~ured w~t~inthe coasta1
zone (I~ig. 6e).

In !\!arch phytoplaniüon ve,,:,tical distribu~ion pattern 'was u~like

tha.t in Octobor. I.b.ximum abundanco' was observed in ""trie 'layer of.
10-25 m. Average abundancc indices wore similar. '55.19 ~in.ceils"m-:-3
at the depiih of 10m and 54.7 mIn. cells .. m-.3 at" tl:~e de;th:, cf 25 m,' ",'

respcctivcly. The highest ,biomo.sG, was rccordod .at'the depth of
25, m (average 260. 186 mg. m- J) (1o'iG.7At. 13" c, BA, TI, C). '

COHCLUSION,

Theresulto of study ~ev0iled ih~t October surveyci_o~c~red in thc
, ' '

extinc'tion after thc fall peukwhioh \'io.S evidenced by apecles'

composition and levGl of phy toplunkton development" 1~voi·o.g8 cells
number witiIin :the layer ofO-2511i,~!lIoullted to 19.8mln.pel.ls'"m7,).·

Qualitati'le indices W8ro defined by Plag'ellutae~ Baciil~lriophyta,:.

,Protococcineae, , Chrysorhyt~, EugienophYta',' Cy~nophyto."and Crypto~'
mon~dineae. Due, to dovelopment of large-s'ize (abov~ '10)1~1~) B~cilla-!
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(
-;>riophyta, the total biomass was high' 879.845 mg.rn in Ilverage).

•

•

In' spring strußturalreconstruction occured in phytoceue.:It was'
represented by strong vegetation, ~hanße of algae taxonomic .
groups'ratio and specific'cornpostion. The level of Bacil~ari6pliyta

developmel1t in March WE'-S 9.9 times higher than that in October•. - .. ..' -

Alga~ of the above order predominated in phytoplankton.small-aize
(less than 103)lrn3) species were dominating (30.378 mln'-cells.m-3

in average), and cen"';rie early-spring species Sceletonema costatuHl '
(Grev.) eleve, predominated within the latter (19.872 !!llri.cells.m-~

, in average). As cornpared to October,. prop~rtion ,o'! small Ba.cilla~i07

'phyta increuaed by 19.2 times, that of middle-si~e bY~4.9 times
and lar~e-size by 2.2, times. Due to dornination of emaIl algae in.
Vlareh the total biomass in the layer of 0-25' m decreased' by about .
4.. 2 times as compared to that 'in Oetober, and amounted t0209.'S mg.m-3

. ". . .. . .

MajCJr phytoplankton development during the observation period
occured inthe layer of 0-25 m. Howevel, peak ~bundance indices'
were found ut various depth of the above-ment~oned layer in rela-. '

tion to seanons. In October the highest algae development was'
, .

observed above thermocline within 0-:-5 m. During' March in the:,'
absence.of temperature shift layer, the depth ofpeak phytoplankton,
abundance indices increased ' to 25 m.·,

. As' a rul'e, strong algae developinent in :.1arch occured in the
coustal zone. In October area of active phytoplawcton vegetation. '

extended into the open seu•

•

,

. . I
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Table 1

Fluctuations of phytop~ankton species 'eompositio~
"

, in the Baltiq Sea

No. Taxon .1992 1993 . Total
Ootober Maroh

1 • order Chrysophyta ·6 '4 7
order Pyrrophyta 21 13 28

2. olass Cryptomonadineae 3 1 J
elsss Peridineae 18 ~2 25

). order Euglenophyta 5 1. " 5
4. complex group

Flagella,tae. J 3 4

• order Chlorophyta' 3J 13 )6

elass Volvoeineae 5 1 5
5. elass Protococeineae 26 '11 29

elass Ulothrichineae "I 1 1

elass Conjuga:beae 1 1

6. order Bacillariophyta 14 17 24
. 7. order Cyanophyta I 9 7 1 1

Total 91. '58 115

•



Table -2

Average ab~~dance (rnln.cells~m-3) ofphytopla~~tonwithin 0-25 m in
the South Balti~ See during Oetober 1992 und March 1993

, .
----~_._--..--:-._----~---_....-.....;"'~-,~.'

t , , i • • • I •

~onth ,Chry-, Pyrrophyta ,~~gle-rFla-, Chlorophyta ,Xan-,Baeil-,Cosci,Scele-,Cyano-.
year soph- Crypto Peri- Gonia~n~phy- gella Volvo-Proto-Con- Uloth_tho- lario- n?dis-tone- phyta :~o:a'l

,yta 'inonadi'dineae'ulax' "a tae 'cine2t:\'cocci~juO'a'r;chi.LPhy-,phY- letls.! rna ,
-.~ ... 0 - ta ta granll ~osta-

,neae ,cate- I ,nee.e ,lte8.e, neae , " turn'
na.ta,

2~391 1.603

II~.93 2.237 0.055

0.870 0.436 2.241 4.290 0.316 2.281

8.5?7 7.578 0.310 0.445 0.122 1.073 ~ 0.055

4.005 1.641 0.199 1.859 19.857

39.735 0.04419.872 0.329 52.889
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Table J

Average biomass (mg.m-3) of phytoplankton within 0-25 m in
the SouthBaltic Sea during October 1992 and March 1993

Total
CyanoT
phyta ,

Bacilla-Cosci-,
,:r;iophy- nodis­
ta ' cus '

,granii ,

Qhlofophy+'s

..

'Volvol.Pro- 'ConjuJ UloihL Xan-,
. t " . h' tho-,Clne-, ?COcTgatae,rlc lTnh t '
ae c~ne- neae • y a

'ae' ,

Pyrrophyta n

,Ch=?- 'Crvp-'Peri-' Gonia_,~ugleTFla-
sonny- + ". ,nophy- gel-

I ta ,vo~on,dlne-, Ul~x ! ta 'la-
adl- ae ca~ena- tae

'neae ' ta"

r,!onth
year

X.92. 25.869 2.086 34.920 3.154 1.151 0.750 0.058 2.150

111.93 21.040 0.00659~835~.7770.1480.073'0.027 1.212 0.222

790.059 782.467 22.802 879.845

124'.672 20.910 2.566. 209.802
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Figura 2.
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Figure 6.
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Distributioll of total phytoplankton and major groups
abundancc (mln.cellsom-J ) in the layer of 0:"25 m in
the Southern Baltic Sea during October 1992:
A - total phytoplankton; B - Bacillariophyta;.
C - FlageJlatae; D - Protococcineae;
E - Euglcnophyta; F- Chrysophyta.
Total phytol)lankton and groups biomass (mg.ffi- 3) distribu-

, '

tion in thc layer of 0-25 m in theSouthern Baltic Seu
during Octobcr 1992:
A - total phytoplankton; B - Bacillariophytu;
C -Coscinodiscus gra~ii G~ugh.

Distribution of total phytoplankton und groupe abunda!1ce,'
(mln.cells.m-3 ) at the depth of 5 m in the Southern
Baltic Sea during October 1992: .
A - total phytoplankton; B - Bacillariophyta;
C - Flagellatac; D - Protococcineae; ,
E Euglanophyta; F - Ch.rys~phY"ta.

Total phytoplankton and groups biomass distribution
(mg.m-3) at the depih of 5 m in the ~outhern Baltic
Sea during October 1992:
A - total phytoplankton; B - Bacillariophyta;
C -'Concinodiscus granii Gough.
Distribution of total phytoplaructon and groups 'abundance
(mln.cells~m-3) iri the layer of 0-25 m in the Southern
Jaltic Sea dur~ng March 1993:
A - total phytoplankton; B ~ Bacillariophyta;
C - Peridineae;
Distribution of total phytoplankton and ,major groups

. ' -3. " '. ' '
b~c~ass (mg.rn ) ~n thelayer of 0-25 In ~n the Southern
Baltic Sea during r:1arch 1993:,
A -to~al phytoplankton; B - Bacillaricphyta;
C - Peridineae.
Distribution of total phytoplanktonand maJor groups
obundance (mln.cells:m-3) at 25 m jn the Southern

Baltic Sea duringMarch 1993:
A -, total phytoplankton; B ~ Bacillariophy.ta;

o - Peridineae.
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Figure 8. Distribution of total phytoplanktonand major gl'OUPS

biomass (mg.m-3) at 25' m inthe SouthernBaltic Sea
during 1~rch 19931
A - total phytoplankton;"B - Bacilluriophy,ta;
C Peridineae',
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